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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for removing residual slurry 
which is generated by chemical mechanical polishing of a workpiece. 



SOLUTION: This process includes a step for removing the residual slurry 
resulting from the chemical mechanical polishing which uses composition 
containing mixture of supercritical fluid, which contains carbon dioxide, co- 
solvent and a surfactant. It is considered that the supercritical fluid must satisfy 
two conditions. Firstly, residual slurry removing fluid whose surface tension is 
sufficiently low must be used, in order to permeate as far as very narrow 
apertures. Secondly, the fluid must be able to neutralize electric charges applied 
to slurry particles, in order not only to permeate as far as the narrow apertures 
but also to remove the residual slurry particles. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The process containing the step which removes the residual slurry 
which is the process which removes the residual slurry produced by chemical 
machinery-polish, grinds in chemical machinery and is produced of the 
component containing the mixture of supercritical fluid and a surfactant. 
[Claim 2] Said supercritical fluid is a process containing a supercritical carbon 
dioxide and a partially aromatic solvent according to claim 1 . 



[Claim 3] Said partially aromatic solvent is the compound (n is 0, 1, or 2) of I. 
structure-expression HOOC-(CH2) n-COOH. 

The compound of II. structure-expression RS03H (R is hydrogen, methyl, ethyl, 
or CF3) 

The compound of III. structure-expression R1COOH (R1 is CF3, C2F5, 
hydrogen, methyl, ethyl, or propyl) 

The process according to claim 2 chosen from the group who consists of the 
mixture of the IV. triethanolamine V. methanol VI.N-methyl pyrrolidine VIL above. 
[Claim 4] Said partially aromatic solvent is a process according to claim 3 chosen 
from the group who consists of I, II, III. and VII. 

[Claim 5] Said partially aromatic solvent is a process according to claim 4 chosen 
from the group who consists of oxalic acid, a formic acid, an acetic acid, and a 
perfluoro-acetic acid. 

[Claim 6] Said surfactant is a process according to claim 1 which is an anionic 
surface active agent. 

[Claim 7] Said anionic surface active agent is a process according to claim 6 
which is ammonium carboxylate or sulfonate ammonium. 

[Claim 8] Said anionic surface active agent is a process according to claim 7 
which is ammonium carboxylate. 

[Claim 9] Said ammonium carboxylate is a process according to claim 8 which is 



ammonium perfluoro-ether carboxylate. 

[Claim 10] Said anionic surface active agent is a process according to claim 7 
which is sulfonate ammonium. 

[Claim 1 1] Said sulfonate ammonium is a process according to claim 10 which is 
an ammonium perfluoro-alkyi sulfonate. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the process which removes the 
residual slurry produced by flattening of a work piece by using supercritical fluid 
and using the constituent of the supercritical fluid which contains a supercritical 
carbon dioxide, a partially aromatic solvent, and a surfactant especially about 
the process which removes a residual slurry after chemical machinery-polish. 
[0002] 

[Description of the Prior Art] The general approach of carrying out flattening of a 
semi-conductor wafer or other work pieces is grinding by the chemical 
machinery-polish (CMP) slurry so that a front face's may become flat. This slurry 



is the silica base, the tungsten base, the Seria base, or the alumina base, and it 
is used in order to remove metal coating on silicon and silicon, silicon oxide, 
diacid-ized silicon, etc., so that clearly [ this contractor ]. The residual slurry 
mixed with the removed matter adheres all over the exposure of a work piece as 
a result of this polish. 

[0003] Since the miniaturization of a semiconductor device is progressing, the 
washing approach of using water and of a brush and wet is less practical, 
although the residual CMP slurry was washed with wet [ a conventional brush or 
wet / conventional ] in the past. By water and other aquosity fluids which are 
used for the wet washing approach, it is because surface tension is 
comparatively large. For example, the surface tension of water is about 70 dynes 
per 1 square cm. Since it is such comparatively large, it may be very difficult 
surface tension to remove debris (foreign matter: debris) from nano structures, 
such as Bahia and a trench, and it may be impossible. 

[0004] The adhesion force of the particle on the front face of a substrate can 
explain this difficulty scientifically. This adhesion force is dependent on adhesion 
between a debris particle and a front face. The main adhesion force which holds 
debris on a front face is van der waals force and electrostatic force. A current 
semiconductor device and a future semiconductor device come to have the 
substructure of further submicron order. In order to remove the residual CMP 



slurry particle after chemical machinery-polish, a fluid with the small surface 
tension which permeates even an interface with the front face of the submicron 
hollow where the hollow and the debris particle, and the particle were caught is 
required. Therefore, it is clear that there is the need of developing the completely 
new process from which the debris particle produced by chemical 
machinery-polish is removed. 

[0005] Although it is not necessarily the CMP slurry residue if the latest 
expansion is seen, it is focused on removing the residue from a semi-conductor 
front face. U.S. Pat. No. 5908510 and said 5976264 numbers are related with 
removing the residue from the etched precise front face using supercritical fluid 
or liquid carbon dioxide. The residue removed from the etched precision front 
face by these indication housings is the residue containing a fluorine or chlorine. 
These indication housings show again that refrigerants, such as an argon, 
nitrogen, and a carbon dioxide, can be used as a step after processing with 
supercritical fluid or liquid carbon dioxide. 

[0006] U.S. Pat. No. 5306350 explains how to remove one or more high 
molecular compounds from a washing station. This is realized by reference 
condition by the compost for washing containing at least one compression fluid 
which is a gas, and solvent. One or more high molecular compounds removed 
melt into a solvent at least partially, and it mixes with them with a compression 



fluid at least partially. This compression fluid is a supercritical carbon dioxide, a 
dinitrogen oxide, or its mixture. This approach is suitably realized by injection. 
[0007] The Europe patent application No. 0572913 explains the system which 
processes an item continuously using supercritical fluid. The item washed or 
extracted is continuously pressurized by supercritical fluid. 
[0008] The Europe patent application No. 0726099 is related with the process 
which removes a surface contamination object from a substrate by contacting a 
substrate into a high density gas above the critical pressure. A suitable high 
density gas is a carbon dioxide. 

[0009] Although the aforementioned reference shows that the technique is 
progressing, it is not dealing with the specific problem that all grind the slurry 
residue in chemical machinery, and remove it from a semi-conductor front face 
and nano structure. Therefore, the new process treating this important problem 
is still searched for. 
[0010] 

[Problem(s) to be Solved by the Invention] According to this invention, the 
process which removes the residual slurry produced by chemical 
machinery-processing is offered. Furthermore, the new process for removing a 
residual chemical machinery-polish (CMP) slurry from the gestalt-structure on a 
semi-conductor wafer is developed by this invention. This removal of a residual 



CMP slurry solves the problem which leads to the problem in connection with off 
[ of contamination and an electric device ], the short circuit of an electric device, 
and other yields and dependability in the processing actuation which follows. 
[0011] 

[Means for Solving the Problem] A process contains the step which removes the 
residual slurry produced by chemical machinery-polish which used the 
constituent containing the mixture of supercritical fluid. Supercritical fluid 
contains a carbon dioxide, a partially aromatic solvent, and a surfactant. 
[0012] It is thought that the supercritical fluid used in the process of this invention 
needs to fulfill two conditions. It is necessary to use a residual slurry removal 
fluid with sufficiently low surface tension so that a fluid may permeate [ 1st ] even 
very narrow opening. In order to remove a residual slurry particle, a fluid not only 
permeates even narrow opening, but must be able to neutralize [ 2nd ] the 
charge concerning a slurry particle. This invention offers the washing fluid which 
fulfills such physical conditions. 
[0013] 

[Embodiment of the Invention] The process of this invention is accompanied by 
removal of the residual slurry which remains on a semi-conductor wafer after 
chemical machinery-polish (CMP). As long as flattening of the front face on a 
semi-conductor wafer is carried out by CMP, the residual substance of be [ it / 



mainly / a CMP slurry J removed from there is clear, and a slurry is the silica base, 
the tungsten base, the Seria base, or the alumina base, and is wafer debris. 
Since debris contains the matter removed from the semi-conductor wafer, 
metals, such as aluminum, W, Ti, Ta, Pt, Pd, Ir, Cr, Cu, Ag, etc. besides Si and 
Si02, may be contained in a residual substance. Or macromolecules, such as 
polyimide and a polyamide, may also be contained in the residual substance 
removed in the process of this invention. 

[0014] The process of this invention is realizable with equipment 10 as shown in 
drawing 1 , Equipment 10 includes the processing room 12 with the sample zone 
14. The work piece shown by the reference agreement 16 is arranged in the 
sample zone 14. Work pieces 16 are semiconductor devices, such as a silicon 
wafer and a micro machine (microelectrical machine). The processing room 12 is 
surrounded by the heater jacket 18, and can include the churning mechanism 20. 
moreover, a processing room - carrying in - a conduit 22 and taking out - a 
conduit 24 and thermocouple 26 are included, carrying in - a conduit 22 
cooperates with the gas cylinder 30, and contains the high-pressure-pumping 
system 28 which supplies supercritical fluid and its mixture to the processing 
room 12. Thermocouple 26 is connected to the heater controller 32 again. The 
heater controller 32 is used in order to control and supervise the temperature of 
the processing room 12. equipment 10 - the processing room 12 — coming out — 



taking out - the container 34 wliich collects the supercritical fluid which passes 
along a conduit 24, or is purified can be added. In that case, this matter is 
recyclable in a processing room through a conduit 35. 

[0015] Two fluid phases of the matter with which the fluid is balanced mutually 
become the same, and a vocabulary "supercritical" fluid shows that it is over the 
critical point Tc which forms one phase, i.e., critical temperature, and the critical 
pressure Pc. Supercritical fluid contains a supercritical carbon dioxide and a 
partially aromatic solvent. 

[0016] a partially aromatic solvent -- the compound of a structure-expression 
HOOC-(CH2) n-COOH (n is 0. 1, or 2), the compound of b structure-expression 
RS03H (R is hydrogen, methyl, ethyl, or CF3), c structure-expression R1COOH 
(R1 is hydrogen, CF3, C2F5, methyl, ethyl, or propyl), d methanol, e 
triethanolamine. an fN-methyl pyrrolidine, and g - it is the mixture etc. 
[0017] What is in the range of Compounds a, b, and c among the partially 
aromatic solvents set as the object of this invention, three kinds of acid 
compound, and its mixture are suitable. Oxalic acid, the formic acid, the acetic 
acid, and especially the perfluoro-acetic acid (perfluoroacetic acid) are suitable 
as a partially aromatic solvent among these acids. 

[0018] A partially aromatic solvent prevents from exceeding about 20% of the 
whole supercritical fluid product suitably, as for the supercritical fluid containing 



a supercritical carbon dioxide and a partially aromatic solvent. Supercritical fluid 
contains about 1% thru/or about 10% of partially aromatic solvent, and the 
remaining supercritical carbon dioxide based on the whole supercritical fluid 
product still more suitably. 

[0019] The purity of supercritical fluid is not important when applying this 
invention. When using supercritical fluid with low purity, by the approach of 
common knowledge to this contractor, supercritical fluid is purified first and an 
impurity is removed. For example, the supercritical fluid of low purity can be 
purified by letting it pass in a purification column, before going into a processing 
room. 

[0020] Supercritical fluid is combining with a surfactant and the constituent which 
removes a residual CMP slurry from a semi-conductor wafer is formed. A 
surfactant forms a homogeneous mixture with supercritical fluid under the 
thermodynamic conditions which exist in the processing room 12. Before a 
surfactant sends supercritical fluid, it can be sent to the processing room 12. 
Moreover, in other examples, the surfactant arranged at the container 36 is sent 
to the processing room 12 according to an individual through the conduit 37 
which led to the conduit 22 at sending supercritical fluid here and coincidence. 
[0021] In this invention, if effective when removing a residual slurry particle 
following CMP, the surfactant of arbitration can be used. In order to remove a 



CMP residual slurry, an anionic surface active agent is suitable among the 
surfactants which can be used for the homogeneous mixture of supercritical fluid 
and a surfactant. When using it for this invention among anionic surface active 
agents, especially suitable things are ammonium carboxylate (ammonium 
carboxylate) and sulfonate ammonium (ammonium sulfonate). When using it for 
this invention, especially suitable sulfonate ammonium is perfluoro-alkyi 
sulfonate ammonium (ammonium perfluoroalkylsulfonate). Especially suitable 
ammonium carboxylate is ammonium perfluoro-ether carboxylate (ammonium 
perfluoroethercarboxylate). 

[0022] Supercritical fluid can be pressurized in advance with high pressure 
pumping 28, as shown in drawing 1 . Usually, supercritical fluid is pressurized in 
advance up to about 1000 psi(s) thru/or about 6000 psi(s). Suitably, before 
sending to a processing room, it is pressurized in advance up to about 3000 
psi(s). the supercritical fluid pressurized in advance carrying in it is sent to 
the processing room 12 through a conduit 22. 

[0023] The semi-conductor wafer or sample shown as a typical work piece 16 
used for this invention is a semi-conductor sample of the arbitration applied to 
CMP. As an example of the semi-conductor sample which can be used for this 
invention, there is a diaphragm structure in which the semi-conductor wafer, the 
semiconductor chip, the ceramic substrate, and the pattern were formed. For 



example, the matter which can be added to a work piece 16 contains strong 
dielectric matter, such as titanium silicide, tantalum nitride, tantalum silicide, 
silicon, polish recon, silicon nitride, Si02, diamond-like carbon, polyimide, a 
polyamide, aluminum, aluminum, copper, copper, a tungsten, titanium, 
palladium, platinum, iridium, chromium, a BaSrTi oxide, and a PbLaTi oxide. 
[0024] In fact, the work pieces 16, such as a semi-conductor wafer containing a 
residual CMP slurry, are arranged in the sample zone 16 of the processing room 
12, and they expose a sample to the compost of supercritical fluid and a 
surfactant under sufficient conditions to remove a residual CMP slurry from a 
sample, maintaining supercritical fluid above the critical temperature and the 
critical pressure. Usually, the pressure in the processing room 12 is the range of 
about 1000 psi(s) thru/or about 6000 psi(s), while a residual CMP slurry is 
removed. The pressures of the processing interior of a room are about 3000 
psi(s) more suitably. The range of the temperature in the processing room 12 
while a residual CMP slurry is removed is about 40 degrees C thru/or about 100 
degrees C. Whenever [ suitable processing room temperature / at the time of 
residual CMP slurry removal ] is about 70 degrees C. 

[0025] The temperature conditions of the processing room 12 are controlled by 
the heater controller 32 which can supervise the temperature of the processing 
room 12 by thermocouple 26. The measured temperature is adjusted by the 



heater jacket 18 controlled by the controller 32 according to a well-known 
temperature control means. 

[0026] In order to remove a residual CMP slurry effectively from a 
semi-conductor sample, a semi-conductor sample is exposed to supercritical 
fluid under the conditions for about 2 minutes thru/or about 30 minutes. The 
exposure time of the work piece 16 to the supercritical fluid under said conditions 
is about 2 minutes more suitably. 

[0027] taking out — the supercritical fluid which comes out from a processing 
room through a conduit 24 can be washed as mentioned above, and can be 
returned and recycled to equipment. Thereby, the closed reaction system is 
formed. Drawing 1 is such a closed reaction system. It is arbitrary whether such 
equipment is prepared in the process of this invention. Although expenditure of 
capital increases in the closed reaction system, it is clear that processing cost 
decreases. When it is the suitable example of drawing 1 for which such a system 
is used, it goes into a container 34 through a conduit 24, and through a conduit 
35, the discharged supercritical fluid returns to the processing room 12, and is 
recycled. 

[0028] Equipment 10 is shown in the form equipped with the churning 
mechanism. In the case of this suitable example named generically by the 
reference agreement 20, the rate of a churning unit is changed in the range of 



about 100 rpm thru/or about 1000 rpm. An agitating speed is about 500 rpm 
more suitably. 

[0029] In order to deepen an understanding about the process of this invention, 
the semi-conductor wafer covered over chemical machinery-polish is shown in 
drawing 2 and drawing 3 . Usually, the semi-conductor wafer 1 has the 1st thin 
film layer 2 and the 2nd up thin film layer 3. These thin film layers are [ horizontal 
surface ] wraps about a trench or the front face of Bahia 4 in a wrap. In order to 
remove a layer 3 from a horizontal surface, without interfering in the layer 3 of 
Bahia 4, chemical machinery-polish on the front face of up is performed. 
However, in this chemical machinery-polish that can remove the thin film layer 3 
from the up front face of a wafer 1 , the residual CMP slurry 5 remains in Bahia 4. 
This residue is removed in equipment. 

[0030] As a conclusion, the following matters are indicated about the 
configuration of this invention. [0031] (1) The process containing the step which 
removes the residual slurry which is the process which removes the residual 
slurry produced by chemical machinery-polish, grinds in chemical machinery and 
is produced of the component containing the mixture of supercritical fluid and a 
surfactant. 

(2) Said supercritical fluid is the process of the aforementioned (1) publication 
containing a supercritical carbon dioxide and a partially aromatic solvent. 



(3) Said partially aromatic solvent is the compound (n is 0, 1, or 2) of 1. 
structure-expression HOOC-(CH2) n-COOH. 

The compound of II. structure-expression RS03H (R is hydrogen, methyl, ethyl, 
or CF3) 

The compound of III. structure-expression R1COOH (R1 is CF3, C2F5, 
hydrogen, methyl, ethyl, or propyl) 

The process of the aforementioned (2) publication chosen from the group who 
consists of the mixture of the IV. triethanolamine V. methanol VLN-methyl 
pyrrolidine VIL above. 

(4) Said partially aromatic solvent is the process of the aforementioned (3) 
publication chosen from the group who consists of I, II, III, and VII. 

(5) Said partially aromatic solvent is the process of the aforementioned (4) 
publication chosen from the group who consists of oxalic acid, a formic acid, an 
acetic acid, and a perfluoro-acetic acid. 

(6) Said surfactant is the process of the aforementioned (1) publication which is 
an anionic surface active agent. 

(7) Said anionic surface active agent is the process of the aforementioned (6) 
publication which is ammonium carboxylate or sulfonate ammonium. 

(8) Said anionic surface active agent is the process of the aforementioned (7) 
publication which is ammonium carboxylate. 



(9) Said ammonium carboxylate is tlie process of the aforementioned (8) 
publication wliich is ammonium perfluoro-ether carboxylate. 

(10) Said anionic surface active agent is the process of the aforementioned (7) 
publication which is sulfonate ammonium. 

(11) Said sulfonate ammonium is the process of the aforementioned (10) 
publication which is an ammonium perfluoro-alkyi sulfonate. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] In order to remove a residual slurry from a semi-conductor wafer 
after chemical machinery-polish, it is drawing showing the equipment used for 
this invention. 

[Drawing 2] It is drawing showing the typical semi-conductor wafer before 
chemical machinery-polish. 

[Drawing 3] It is drawing showing the CMP slurry debris which remains in a 
semi-conductor wafer after chemical machinery-polish. 
[Description of Notations] 
2 Three Thin film layer 
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liii^RSOaH (RttTklg. x^;l/$/-ctiC 
F3) ©ffc^ifai. c) Siil^RiCOOH (RUiTK^. 
CF3, C2F5. ^g^;K x^^l/^fcljyne;!/) . 
d) ;><^'/-;k e) h'Jx^y-/l/7 5^. f) N- 

[0 0 17] *fgB^035«f^i:?a:«il^^^iJ<D^-^. fb^ 
tia) . b) Sa'c) cDii5HtCfei>t«. SfflllO^^b 

■6. 4^^. mk. ^)\/-y )\>'^Ximm. (perflu 

oroacetic acid) ig-^Jg^iJi: LT^tcWMT^So 
[0 0 18] M[S@W-K^l:J^«i:ig^?§^J;&^tySHI^ 

2 0%Jg:®;^*v^<fc^tc^nf)o SBaWiJilWix Stcjif 

[0 0 19] mm-m^-nmrnt. ^mm^imt^i. 

[0 0 2 0] ®BII?}ti*(*. Wffirgtt^Ji:ffl*^^^-yrS 
ui;T% ¥^|[^*'^7X>'^*^P,5S@CMPX^'J:S:IXOI^< 
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icBai®$nrcWffi}gttS'j*v ®s 2 2 tcia urciipw 3 7 

ilM 1 2{CjM6.n§o 
[0 0 2 1] 2|s:f6H^T'«, CMPtCi|§gl/>T^®X'7U5lS 

li, T^'t— "i'i* • A-'l'3fi"+>''7— h (ammonium carbo 
xylate) i:X;L'*;>'Sfi®7 A (ammonium sulfo 

nate) T'S^o *f§B^tC<^ffl-rS±-Z?1$fCjlfiii*X;l/5rx 

Wl^T "y^—'y -L- (ammonium perf luoroalkylsulfonat 
e) T'$>^o **tc»jiS^zy*-'J;A • *;I/4<+>'^— 

— h (ammonium perf luoroethercarboxylate) Tfe^o 
CO 0 2 2] SISg5?)5ftf*f4. 0 Uc^fcfc^lc. iSEE^i^ 
>r2 8fcJ:0^mf{ciniIL.Ti3< ci:*<T#So a 

mm^mmt. 1 0 0 0 p s i nmme 0 0 0 p 

lClltij3 0 0 0 p s i ST'tPfijfCiPE^nSo ^mctQEE 
[0 0 2 3] *^B^{Cffll/^P>nSf^^e^^7-^kf-X 

\ e tLr7ikt^mW't':!^'-^^tci,i-^yzfMi. cmp 

^mM-^lft)^^^o fi^J;^tf "7— ^tr-X 1 6tciO^?>C 

gg^ti/Unv. S i O2. -V^VKWm^x 'K'J-Y 
5 h\ >1^U75h\ 7;l/5-'J'A, 7;l/5 — 'i'Aiia^. 

•J i^-i/A, ■{'OA. B a S r T i ffiftl^l-^P b L a T i 

[0 0 2 4] mmi>Cl,t. JSSCMPX^'J^^ty^lli* 

saasi 2rt©jE:'3{i, ^®cmpxv'j*^i^s^ 

n-5fig, 1 0 0 0 p s i 71jSI>) 6 0 0 0 p s i ©fiSH 
•r^Sc J; tJiJfiStCti. ^iJL^lSF^^DJaE:^)^4*tJ3 0 0 0 p 



s iT'feSo ?aSCMPX^Uft^^*?n5ra<D5!ia^ 

1 2rt(DSSEl±. *^ 4 0 °C7!)3i$^ 1 0 0 ttOflEHT'^ 

So s©cMPx^«j^£B#o»3ii^5aiiSiaiffii±i^7 

0°CT'feSo 

[0 0 2 5] jQSS 1 Z(OMM0kmt. 

2 6{C<fcl3iin,aS 1 2<D©a[^im-rSili:cDT'#St. 

. zi^hD— ^3 2tcJ;oTM^tlSo SiJ^^n 

3 2fcJ;oT«iJ8il^*aSt:-^f • i^-v-^-y h 1 BfcJcO 
[0 0 2 6] ^aei*-9->'y;l/*^e,^®CMPX^'J?:59!) 

X 1 6<Dl§iilBtrat4.1S*)2^Tfe5o 

[0 0 2 7] m.\^mm2 A^m^xmm.-h^(b\^^mm, 

;l/-r?.ci:A^T#-S>o iinic<tO> F^i;fcJS»S->X7"A 
*^ffM^ti§o lauix il©J;^:5;|li;fcKf£;v^X-f A 
T'feSo 2|5:|6B^oya-feXTC(OJ;9^^H%^<iB-rs 
Tb^if^AHiffiMTfeSo P^l:/c:St£;>'X-rAT'ti. 

T'^?.o C<OJ;3'a:>'XxA*^ffll/^6)ni>0 1 OjifjS^ 
[0 0 2 8] mm\ oti, Mfii^^-XA^fii;^/::}^^ 

Otf^x JMJfn.- <y hfDiaaiiil^] 1 0 0 r pmT^S^ 1 
0 0 0 r pmOlEHTM-rSo ± OWsStcti. 
S(±**]5 0 0 r pmT$>i)o 
[0 0 2 9] ifmn<0-:fuM7.\Z-0\,^X^^^mib^rz 

{t;^^tt(e*)W)gtc*^itP.ti?.^»i*'t'x/N%ii2 

st>*0 3 tc^-To xi^^ it^3gi{*>t7x/N 1 «m 1 mm 2 

m^mr>iliL%,K. hU>5^$rc«/W7 4<oaS%ffl 

>'W7 4colf3(cT}$fSCi:^<7j<¥gSA^P)ii 

nSo L*^U -i^X/M ©±g|5gB*>c>}Sl^«3%5tO 

[0 0 3 0] ^tfefcLT, 2|s:!R|B^©<ifigtcMLTtiT 

[0 0 3 1] (1 ) {t^^««6<)W^(CJ;0^DS?5®X 
^';^^S-rs:/a-feXT$)oT. ^BIW?5it^*i:WffiS 

?SgX^U^I^S-rSX7"-y:/^^Cy. 7"n-trXo 

( 2 ) mmm^'^m.mtmmn-m^tmm t u^mm^ 
#ty. mm (1) ie«c©:/n-feXc 
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(3) tn^m^mma. 

I. W5jai^H00C- (CHg) „-COOHO{t^1^ 
(n{±0, l^fc:{±2) 

II. mm^RS02H(Dit'^m (Rl±7Hm. ;><^;K X 
f^;I/*fc«C F3) 

III. fi93§^R»COOH<Dri::^!Kl (RUiCFa. C 
2F5. 7km. ^^;K i^^l/^rcti^^atf;!/) 

IV. h'Jx:Jf/— ;l/T5^^ 

V. ;l/ 

VI. N-p<^;L'tfD'ji;^>' 
VlMWHaorES^ti 

j;t)/S5.y;i'-:/A^e>siJi?^n5. Huia (2) mm<ozf 

(4) BiJIBrg^r^m. K IK II K viicfcOfigsy^i/ 

(5) ffjie)g^?g?fij{±, i^zL<ym. =>^m. mm. Rzf-< 

(4) lafJcDrD-trXo 

82 (1) mm<o:fu-t7.o 
la (6) lamoya-tXo 

(8) 9iIiaTx;i->S?®jg14S'J{iT>^-^':7 2. • 
*->-7-h?feSx saia (7) fBi8®:/a-b;^o 

(9) wimyye-'^L. ' i3?i':f^^iy'7-hli7y^=. 

ijfJlE (8) geiliKo:/n-bX„ 

(1 0) miT=.^:y^^m^mii7.?i7i^zymmT>^ 



x-i7AT'fe§> WfE (7) fia«®:^n-trXo 
(11) mlSBX;l/.-h>'iK*g7y^-'>A{i7>^:^'i'A 
• '-^;l/:7;l/:tD7;l/+;I/Xyl/*;>^^T'*S> tuSe (1 
0) IBttcorp-feXo 

Cian fb¥ill5iS6^W«cottlc^«i*'^7x^NA>p,^@x 

cia 3 ] it^mm^mm(Dmc^^mwoJ^^^lcm^ c m 

2. 3 5iEM« 

4 (hU^^) 

5 J^eCMPX^'J 
1 2 

1 4 -tf^^:/;!/ • V—> 
1 6 y— ■J't!— X 

1 8 • h 

2 0 

2 2 m.xmm 

2 4 fflfililSiW 

2 6 -y-— 

2 8 ifiSffisiOr 

3 0 :^X-i/U>'^ 

3 2 b— • n:/ ha— ^ 
3 4,36 



[0 1] 



[02] 
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OB a. 



7 • K^i':?" 6 

■fly-fX 2 
5 



7;>{'J*^^lll2590. r:a-3--?^+|7 

•5"l'-r 10 
(72)I6B^« v'a > • e-f • v-tVX 

7^U*^J!5H12590, :^a-3-i'#l'7 

—;!/>' ^—K 51 

T;;<'J*-&^iai2590, ::ia — 3 — ■i'^ly 
-F 88 

(72)5gB^^ U - F • 1^ 1- • > h 

T:?tU*-aifeB06812. ::i%=f-h^yYm— 

-r:/ 16 



